Molecular cloning and expression of cDNA encoding the 53,000-dalton glycoprotein of rabbit skeletal muscle sarcoplasmic reticulum.
The 53-kDa glycoprotein of rabbit skeletal muscle sarcoplasmic reticulum was purified by lentil lectin affinity chromatography and preparative polyacrylamide gel electrophoresis and partially sequenced. Polyclonal and monoclonal antibodies were raised against the 53-kDa glycoprotein and found to cross-react with the 160-kDa glycoprotein. A combination of antibody and synthetic oligonucleotide screening was used to isolate a cDNA encoding the 53-kDa glycoprotein of rabbit fast-twitch skeletal muscle sarcoplasmic reticulum. The cDNA encodes a protein of 453 amino acids with Mr of 52,421 and a 19-residue amino-terminal signal sequence. The deduced sequence contains two potential glycosylation sites and is largely hydrophilic. The presence of a glycine-rich sequence in the glycoprotein with homology to mononucleotide binding domains supports earlier observations that the glycoprotein binds ATP with high affinity. Although two sequences appear to be hydrophobic on a hydropathy plot, they are not sufficiently long nor sufficiently hydrophobic to qualify unambiguously as transmembrane sequences. The glycoprotein, like calsequestrin, was shown to be inaccessible to trypsin in intact sarcoplasmic reticulum. It can be eluted from the sarcoplasmic reticulum by extraction with [ethylenebis(oxyethylenenitrilo)]tetraacetic acid under hypotonic conditions. Thus, the glycoprotein appears to be localized entirely in the lumen of the sarcoplasmic reticulum and to be associated with the inner membrane surface through Ca2+-dependent mechanisms. Cotransfection of COS-1 cells with cDNAs encoding the glycoprotein and the Ca2+-ATPase led to expression of both proteins with a common localization in the microsomal fraction. The Ca2+ pumping activity of the microsomes isolated from transfected cells was unaltered by the presence of the glycoprotein. Thus the glycoprotein does not appear to modulate Ca2+-ATPase function.